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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the chemically 
sensitized positive resist composition superior in various 
resist performances, especially further, improved in 
resolution and exposure latitude. 
SOLUTION: This resist composition comprises a resin 
having polymerization units derived from a 
hydroxystyrene monomer, those derived from a 3- 
hydroxy-1- adamantyl methacrylate monomer, and those 
derived from a monomer having a group instable to 
acids, and the above resin being insoluble or hardly 
soluble in alkali but after the above acid-instable groups 
are decomposed by acids, being solubilized into alkali, 
and the above composition contains an acid generator. 
The above polymerization units derived from a monomer 
having a group instable to acids is represented by formula V in which Q is the acid-instable 
group, such as 1-alkoxyalkoxyl group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the resist constituent suitable 
for the lithography which acts according to far ultraviolet rays (an excimer laser etc. is included), an 
electron ray, an X-ray, or the radiation of a high energy like synchrotron orbital radiation. 
[0002] 

[Description of the Prior Art] In recent years, submicron pattern formation is required with high 
integration of an integrated circuit. Especially, it is krypton fluoride (KrF). Argon [ or ] fluoride (ArF) 
The lithography using the excimer laser of a shell attracts attention from enabling manufacture of 64M 
DRAM or 1G DRAM. As a resist suitable for this excimer laser lithography process, the so-called 
chemistry amplification type resist using the acid catalyst and the chemistry amplification effect is being 
adopted. The acid generated from the acid generator in the irradiation section of radiation diffuses a 
chemistry amplification type resist with subsequent heat treatment (it may abbreviate to PEB below post 
exposure bake:), and it changes the solubility over the alkali developer of the irradiation section by the 
reaction which makes the acid a catalyst, and gives the pattern of a positive type or a negative mold by 
this. 

[0003] It is the resin of the poly (hydroxy styrene) system, and the resin protected by the basis which 
**** a part of the phenolic hydroxy 1 group by operation of an acid is used for a chemistry amplification 
type positive resist, especially the positive resist for KrF excimer laser lithography in many cases 
combining an acid generator. Although the thing of the structure which a what forms acetal type 
combination between oxygen atoms of the phenolic hydroxyl group origin, for example, tetrahydro-2- 
pyranyl, and tetrahydro-2-furil, or 1-ethoxy ethyl combines with an oxygen atom attracted attention 
from viewpoints, such as resolution and sensitivity, as a basis which **** by operation of such an acid, 
even if it used this resin, the limitation was in resolution. 

[0004] Moreover, in the pattern formation by photo lithography, generally, the completion size of a 
resist pattern also tends to sway in connection with the deflection of light exposure, and the degree of 
exposure margin (it is also called an exposure margin) is small. Thus, there was a limitation in 
resolution, sensitivity, the degree of exposure margin, etc. in the resist composition known from the 
former. Furthermore, since dry etching which used as the mask the resist pattern formed of photo 
lithography is carried out to manufacture of an integrated circuit, thermal resistance and dry etching 
resistance are also required of the resist used there. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in many 
performances, such as sensitivity, resolution, thermal resistance, a remaining rate of membrane, 
application nature, the degree of exposure margin, and dry etching resistance, and is to offer the 
chemistry amplification type positive-resist constituent with which resolution and the degree of exposure 
margin were improved especially further. 

[0006] As a result of inquiring wholeheartedly that this purpose should be attained, as a resinous 
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principle of a chemistry amplification type positive resist, by using the copolymer of a hydroxy styrene / 
methacrylic-acid 3 -hydroxy- 1-adamanthyl system, this invention persons found out that the outstanding 
performance was obtained, and completed this invention. 
[0007] 

[Means for Solving the Problem] That is, this invention has the polymerization unit which has an 
unstable basis in the polymerization unit of hydroxy styrene, the polymerization unit of methacrylic-acid 
3 -hydroxy- 1-adamanthyl, and an acid, and although it is insoluble or refractory to alkali in itself, after an 
unstable basis **** by operation of an acid in the above-mentioned acid, the chemistry amplification 
type positive-resist constituent which contains to alkali the resin which becomes meltable, and an acid 
generator is offered. 
[0008] 

[Embodiments of the Invention] By itself, to alkali, although it is insolubility or poor solubility, the 
resinous principle which serves as a subject in the resist constituent of this invention causes a chemical 
change by operation of an acid, serves as alkali fusibility, and it has it indispensable [ the polymerization 
unit of hydroxy styrene and the polymerization unit of methacrylic-acid 3 -hydroxy- 1-adamanthyl ] two 
kinds. The double bond of a styrene portion and the double bond of a methacrylic-acid portion open, are 
formed, and, specifically, these polymerization units can be respectively expressed with the following 
formula (I) and (II). 
[0009] 




[0010] In the hydroxy styrene unit shown by the formula (I), although especially the physical 
relationship of a hydroxyl group and a vinyl group is not limited, it is common that it is p-hydroxy 
styrene. 

[001 1] Moreover, in itself, since a chemical change is caused by operation of an acid although it is 
insolubility or poor solubility, and it becomes alkali fusibility to alkali, this resin has the polymerization 
unit which has an unstable basis in an acid. Usually, a basis unstable in an acid is the form where alkali 
fusibility machines, such as a hydroxyl group and a carboxyl group, were protected, and is introduced 
into the resin. They are specifically tert-butyl, tert-butoxycarbonyl, and the following formula as a basis 
unstable in such an acid for protecting an alkali fusibility machine. (Ill) [0012] 
R 1 

-ch-o-r 2 (m) 

[0013] They are the basis of an acetal system shown by (Rl expresses the alkyl of carbon numbers 1-4 
among a formula, the alkyl of carbon numbers 1-6 or the cycloalkyl of carbon numbers 5-7 is expressed, 
or Rl and R2 become together, and R2 forms a trimethylene chain or a tetramethylen chain), and the 
following formula (IV). 
[0014] 
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(IV) 



[0015] The 2-alkyl-2-adamanthyl shown by (R3 expresses the alkyl of carbon numbers 1-4 among a 
formula) is mentioned. These bases will replace by the hydrogen of a hydroxyl group, or the hydrogen 
of a carboxyl group. 

[0016] Formula (III) A tetrahydro-2-furil, tetrahydro-2-pyranyl, 1-ethoxy ethyl, 1-isopropoxy ethyl, 1- 
iso butoxy ethyl, a 1-ethoxy propyl, l-ethoxy-2-methylpropyl, 1-cyclohexyloxy ethyl, etc. are included 
by the thing suitable as a basis of an acetal system shown, and 1-ethoxy ethyl, 1-iso butoxy ethyl, 1- 
isopropoxy ethyl, a 1-ethoxy propyl, etc. are desirable especially to it. Moreover, 2-methyl-2- 
adamanthyl, 2-ethyl-2-adamanthyl, etc. are included by the thing suitable as 2-alkyl-2-adamanthyl 
shown by the formula (IV). 

[0017] tert-butoxycarbonyl is usually replaced by the hydroxyl group among each above-mentioned 
basis unstable in an acid, and the 2-alkyl-2-adamanthyl shown by the formula (IV) is usually replaced by 
the carboxyl group. Other tert-butyl and formulas (III) The basis of an acetal system shown can be 
replaced by both the hydroxyl group and the carboxyl group. 

[001 8] In the case of the resist for KrF excimer laser exposure, as stated also in advance, as for a basis 
unstable in an acid, it is common to have the form where the hydroxyl group of a hydroxy styrene unit 
was protected. Then, the unit which the acid unstable machine combined with the hydroxyl group of 
such a hydroxy styrene unit can be expressed with the following formula (V). 
[0019] 



[0020] Q expresses an unstable basis to an acid among a formula. Specifically, they are tert-butyl, tert- 
butoxycarbonyl, and the aforementioned formula (III) as Q in this formula. Although the basis of an 
acetal system shown is mentioned, it is the aforementioned formula (III) especially. The basis of an 
acetal system shown is desirable. This desirable mode can be expressed with the following formula (VI) 
as a polymerization unit. 
[0021] 



[0022] The inside of a formula, and Rl And R2 It is a formula (III) previously. It is as having given the 
definition. As a thing desirable especially, it is a formula (III). Or Rl in a formula (VI) It is the alkyl of 
carbon numbers 1-4, and is R2. The case where they are the alkyl of carbon numbers 1-6 or cycloalkyl 
of carbon numbers 5-7 is mentioned. 

[0023] The resin which has the polymerization unit which has an unstable basis in the polymerization 
unit of hydroxy styrene, the polymerization unit of methacrylic-acid 3-hydroxy-l-adamanthyl, and the 
acid like the above can be manufactured as follows, for example. First, a basis unstable in an acid is tert- 
butyl, and when it replaces by the hydroxyl group of hydroxy styrene, after carrying out 
copolymerization of tert-butoxy styrene and the methacrylic-acid 3-hydroxy-l-adamanthyl by the 
conventional method, it can manufacture by understanding an added water part moderately and changing 
some tert-butoxy machines into a hydroxyl group. Moreover, a basis unstable in an acid is tert- 
butoxycarbonyl, and when it replaces by the hydroxyl group of hydroxy styrene, it can manufacture by 
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making 2 carbonic-acid G tert-butyl react to the copolymer of hydroxy styrene and methacrylic-acid 3- 
hydroxy- 1 -adamanthy 1. 

[0024] Next, a basis unstable in an acid is the aforementioned formula (III). When it is the basis of an 
acetal system shown and it replaces by the hydroxy 1 group of hydroxy styrene, it is the following 
formula (Ilia) to the copolymer of hydroxy styrene and methacrylic-acid 3-hydroxy-l-adamanthyl. 
[0025] 

R 5 -C=CH-0-R 2 (ffla) 



[0026] It can manufacture by making the unsaturation ether compound shown by (it is 0-3 or R5 is 
hydrogen, R2 and R4 become together and both sum total carbon number forms a trimethylene chain or 
a tetramethylen chain although R2 is as having given the definition previously among a formula and R4 
and R5 express hydrogen or an alkyl independently mutually) react. 

[0027] On the other hand, a basis unstable in an acid is tert-butyl and a formula (III). It is the basis of an 
acetal system shown, 2-alkyl-2-adamanthyl shown by the formula (IV), and when it replaces by the 
carboxyl group, the unsaturated compound which forms the carboxylate by these bases can usually be 
manufactured by carrying out copolymerization with hydroxy styrene and methacrylic-acid 3-hydroxy- 
l-adamanthyl. An unsaturation alicyclic carboxylate like an unsaturation aliphatic-as unsaturated 
compound which forms carboxylate by unstable basis carboxylate like an acrylic ester or a methacrylic 
ester, a norbornene carboxylate, a tricyclo decene carboxylate, and a tetracyclo decene carboxylate etc. 
is mentioned to an acid. 

[0028] Copolymerization using hydroxy styrene or tert-butoxy styrene, methacrylic-acid 3-hydroxy-l- 
adamanthyl, the monomer that has an unstable basis in an acid further by the case, and/or other 
monomers can be performed according to a conventional method. For example, dissolve a raw material 
monomer into a suitable solvent, and add a polymerization initiator there, a polymerization is made to 
start, and the method of making a reaction continuing under heating or cooling can be adopted. Ether 
like alcohols [ like a methanol, ethanol, 2-propanol, and a tert-butanol ], benzene, toluene, aromatic- 
hydrocarbons [ like a xylene ], tetrahydrofuran, 1, and 4-dioxane as a reaction solvent etc. can be used. 
Moreover, as a polymerization initiator, 2 and 2'-azobis (isobutyronitrile), a dimethyl 2, an azo 
compound like 2'-azobis (2-methyl propionate), a benzoyl peroxide, a peroxide like peroxidation tert- 
butyl, a hydrogen peroxide/ferrous salt, a redox-system initiator like a benzoyl peroxide/dimethylaniline, 
a butyl lithium, a metal-alkyl ghost like a triethylaluminum, etc. can be used. 

[0029] When tert-butoxy styrene is used for a raw material monomer, by dissolving a copolymer in a 
hydrophilic solvent and heating under acid, the tert-butoxy machine in a copolymer can be understood 
an added water part, and it can change into a hydroxyl group, and can consider as the copolymer of a 
hydroxy styrene / methacrylic-acid 3-hydroxy-l-adamanthyl system. Moreover, what is necessary is just 
to perform operation according to the usual protective-group introduction reaction to a hydroxy styrene / 
methacrylic-acid 3-hydroxy-l-adamanthyl system copolymer, when introducing an unstable basis into 
an acid. For example, the aforementioned formula (III) It is the aforementioned formula (III) in some 
hydroxyl groups in a copolymer by dissolving a raw material copolymer in a solvent and making the 
unsaturation ether compound shown by the aforementioned formula (Ilia) react under existence of an 
acid catalyst, when introducing the basis of an acetal system shown. It is changeable into the basis of an 
acetal system shown. The organic acids like the inorganic acids like a hydrochloric acid and a sulfuric 
acid, p-toluenesulfonic acid, and a camphor sulfonic acid as an acid catalyst in this reaction are used. 
[0030] Although it is ir^ispensable to have the polymerization unit which has an unstable basis in the 
polymerization unit of hydroxy styrene which was explained above, the polymerization unit of 
methacrylic-acid 3-hydroxy-l-adamanthyl, and an acid as for the resinous principle which constitutes 
the positive-resist constituent of this invention, it may include each polymerization unit, such as other 
polymerization units, for example, styrene, acrylonitrile, methyl methacrylate, and methyl acrylate. 
Furthermore, in order to raise transparency, it may be hydrogenated partially or the alkyl group, the 
alkoxy group, etc. may be introduced into the phenol nucleus in the range meltable to alkali. However, 
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the polymerization unit of hydroxy styrene and the polymerization unit of methacrylic-acid 3-hydroxy- 
l-adamanthyl are the sum totals, and it is advantageous to occupy more than 50 mol % among the whole 
resin, the rate of both the polymerization unit the mole ratio of a hydroxy styrene unit:methacrylic- 
acid 3-hydroxy-l-adamanthyl unit - it is -- usually the range of 99:1-80:20 it is the range of 95:5- 
85:15 preferably Moreover, the polymerization unit which has an unstable basis in an acid is usually less 
than [ 50 mol % ], and are more than 10 mol % and less than [ 45 mol % ] preferably. 
[0031] In addition, when the compound for introducing an acid unstable machine into the copolymer of 
hydroxy styrene / methacrylic-acid 3-hydroxy-l-adamanthyl, for example, the unsaturation ether 
compound shown by 2 carbonic-acid G tert-butyl or the aforementioned formula (Ilia), is made to react, 
with the hydroxyl group of a hydroxy styrene unit, a protective group is introduced also into the 
hydroxy 1 group of a methacrylic-acid 3-hydroxy-l-adamanthyl unit, and it gets. When the unit from 
which the hydroxyl group of such methacrylic-acid 3-hydroxy-l-adamanthyl was protected by the acid 
by the unstable basis exists, it is rational to also include it in the polymerization unit which has an 
unstable basis in an acid, and to think. 

[0032] next, the acid generator which is another component of a positive-resist constituent - the matter 
itself - or by making radiation, such as light and an electron ray, act on the resist constituent containing 
the matter, the matter decomposes and an acid is generated The acid generated from an acid generator 
acts on the aforementioned resin, and an unstable basis is made ****(ed) in the acid which exists in the 
resin. For example, an onium salt compound, the organic halogenated compound of s-triazine system, a 
sulfone compound, a sulfonate compound, etc. are included by such acid generator. Specifically, the 
following compounds can be mentioned. 

[0033] Diphenyliodonium Trifluoromethane sulfonate, 4-methoxypheny phenyliodonium 
Hexafluoroantimonate, 4-methoxypheny phenyliodonium Trifluoromethane sulfonate, Screw (4-tert- 
buthylphenyl) iodonium Tetrafluoroborate, Screw (4-tert-buthylphenyl) iodonium Hexafluorophosphate, 
Screw (4-tert-buthylphenyl) iodonium Hexafluoroantimonate, screw (4-tert-buthylphenyl) iodonium 
trifluoromethane sulfonate, [0034] Triphenylsulfonium Hexafluorophosphate, triphenylsulfonium 
Hexafluoroantimonate, Triphenylsulfonium Trifluoromethane sulfonate, 4-methylphenyl diphenyl 
sulfonium Perfluoro butane sulfonate, 4-methylphenyl diphenyl sulfonium Perfluoro OKUTANN 
sulfonate, 4-methoxypheny diphenyl sulfonium Hexafluoroantimonate, 4-methoxypheny diphenyl 
sulfonium Trifluoromethane sulfonate, p-tolyl diphenyl sulfonium Trifluoromethane sulfonate, 2, 4, 6- 
trimethyl phenyl diphenyl sulfonium Trifluoromethane sulfonate, 4-tert-buthylphenyl diphenyl 
sulfonium Trifluoromethane sulfonate, 4-phenylthiophenyl diphenyl sulfonium Hexafluorophosphate, 4- 
phenylthiophenyl diphenyl sulfonium Hexafluoroantimonate, 1 -(2-naphtoy lmethyl)thiolanium 
Hexafluoroantimonate, 1 -(2-naphtoy lmethyl)thiolanium Trifluoromethane sulfonate, 4-hydroxy-l- 
naphthyl dimethyl sulfonium Hexafluoroantimonate, 4-hydroxy-l-naphthyl dimethyl sulfonium 
Trifluoromethane sulfonate, [0035] The 2-methyl -4, 6-screw (TORIKURORO methyl)-!, 3, 5-triazine, 2, 
4, 6-tris (TORIKURORO methyl)- 1,3,5-triazine, The 2-phenyl -4, 6-screw (TORIKURORO methyl)- 
1,3,5-triazine, 2-(4-chlorophenyl)-4, 6-screw (TORIKURORO methyl)- 1,3, 5-triazine, 2-(4- 
methoxypheny)-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, 2-(4-methoxy-l-naphthyl)-4, 6- 
screw (TORIKURORO methyl)- 1,3,5-triazine, 2-([BENZO d] [1, 3] dioxolane-5-IRU)-4, 6-screw 
(TORIKURORO methyl)- 1,3,5-triazine, 2-(4-methoxy styryl)-4, 6-screw (TORIKURORO methyl)- 
1,3,5-triazine, 2-(3, 4, 5-trimethoxy styryl)-4, 6-screw (TORIKURORO methyl)- 1,3, 5-triazine, 2-(3, 4- 
dimethoxy styryl)-4, 6-screw (TORIKURORO methyl)- 1,3, 5-triazine, 2-(2, 4-dimethoxy styryl)-4, 6- 
screw (TORIKURORO methyl)- 1,3,5-triazine, 2-(2-methoxy styryl)-4, 6-screw (TORIKURORO 
methyl)-l,3,5-triazine, 2-(4-butoxy styryl)-4, 6-screw (TORIKURORO methyl)- 1,3,5-triazine, 2-(4- 
pentyloxy styryl)-4, 6-screw (TORIKURORO methyl)- 1,3,5-triazine, [0036] 1 -benzoyl- 1-phenylmethyl 
P-toluene sulfonate (common-name benzoin tosylate), 2-benzoyl-2-hydroxy-2-phenylethyl P-toluene 
sulfonate (common-name alpha-methylol benzoin tosylate), 1 and 2, 3-benzene Trier Tris 
methanesulfonate, 2, 6-dinitro benzyl P-toluene sulfonate, 2-nitrobenzyl P-toluene sulfonate, 4- 
nitrobenzyl P-toluene sulfonate [0037] Diphenyl Disulfon, G p-tolyl Disulfon, a screw (phenyl sulfonyl) 
diazomethane, a screw (4-chlorophenyl sulfonyl) diazomethane, a screw (p-tolyl sulfonyl) 
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diazomethane, a screw (4-tert-buthylphenyl sulfonyl) diazomethane, a screw (2, 4-xylyl sulfonyl) 
diazomethane, a screw (cyclohexyl sulfonyl) diazomethane, diazomethane (phenyl (benzoyl) sulfonyl), 
[0038] N-(phenylsulfonyloxy)succinirnide, N-(trifluoromethyl sulfonyloxy)succinimide, N- 
(trifluoromethyl sulfonyloxy)phtalimide, N-(trifluoromethyl sulfonyloxy)-5-norbornene -2, 3- 
dicarboxyimide, N-(trifluoromethyl sulfonyloxy)naphthalimide, N-(10-camphor sulfonyloxy) 
NAFUTARU imide, etc. 

[0039] Moreover, it is known that the performance degradation by deactivation of the acid generally 
accompanied by the organic-base compound every length after exposure by adding as a quencher in a 
chemistry amplification type positive resist will be improvable, and it is desirable also in this invention 
to blend an organic-base compound, especially a nitrogen-containing basic organic compound as a 
quencher. The amines shown by each following formula as a concrete example of such a nitrogen- 
containing basic organic compound can be mentioned. 




R n R 15 r« R 14 
R 11 

D 13 




[0041] Rl 1, R12, R13, R14, and R15 express mutually the alkyl which may be independently replaced 
with hydrogen and a hydroxyl group, cycloalkyl, an aryl, or ARUKOKISHI among a formula, and A 
expresses an alkylene, a carbonyl, or IMINO. It can be the alkyl and alkoxy ** which are expressed with 
Rl 1-R15, and about one to six carbon number here, and cycloalkyl can be about five to ten carbon 
number, and an aryl can be about six to ten carbon number. Moreover, the alkylene expressed with A 
can be about one to six carbon number, and may branch also by the straight chain. Moreover, Japanese 
Patent Application No. concerning application of these people's point 9-208864 Also let the hindered 
amine compound which was indicated in the number and which has a hindered piperidine skeleton be a 
quencher. 

[0042] It is desirable that the resist constituent of this invention contains a resinous principle, and 
contains an acid generator in 0.1 - 20% of the weight of the range 80 to 99.8% of the weight on the basis 
of the amount of total solids in it. When making the nitrogen-containing basic organic compound as a 
quencher contain, similarly it is desirable to use in 10 or less % of the weight of the range on the basis of 
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the amount of total solids in a resist constituent. This constituent can also carry out little content of 
various kinds of additives, such as a sensitizer, a dissolution retardant, other resins, a surfactant, a 
stabilizer, and a color, again if needed. 

[0043] Usually, this resist constituent is used as resist liquid where each above-mentioned component is 
dissolved in a solvent, and it is applied by the conventional method by methods, such as spin coating, on 
bases, such as a silicon wafer. The solvent used here dissolves each component, has a suitable rate of 
drying, and after a solvent evaporates, it can usually be used in this field that what is necessary is just 
what gives a uniform and smooth paint film. For example, the ester like the glycol ether ester like 
ethylcellosolve acetate, methyl-cellosolve acetate, and propylene-glycol-monomethyl-ether acetate, an 
ethyl lactate, butyl acetate, amyl acetate, and pyruvic-acid ethyl, an acetone, a methyl isobutyl ketone, 2- 
heptanone and the ketones like a cyclohexanone, the cyclic ester like gamma-butyrolactone, alcohols 
like a 3-methoxy-l-butanol, etc. are mentioned. These solvents are independent, respectively, or can be 
combined two or more sorts and can be used. 

[0044] It is applied on a base, and exposure processing for patterning is performed, and after performing 
heat-treatment (PEB) for subsequently promoting a deprotection machine reaction, negatives are 
developed by the dried resist film with an alkali developer. Although the alkali developers used here can 
be various kinds of alkaline solution used in this field, generally the solution of tetramethylammonium 
hydroxide or trimethylammonium (2-hydroxyethyl) hydroxide (common-name choline) is used in many 
cases. 
[0045] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is 
not limited at all by these examples. Among an example, % and the section showing a content or the 
amount used are weight criteria, as long as there is no special mention. Moreover, weight average 
molecular weight (Mw) and the degree (Mw/Mn) of polydispersed are the values measured by the gel 
permeation chromatography by using polystyrene as a reference standard. 

[0046] synthetic example 1 : Manufacture of the partial 1-ethoxy ethylation object of a hydroxy styrene / 
methacrylic-acid 3-hydroxy-l-adamanthyl copolymer (1) In the 4 mouth flask of 500ml of manufactures 
of a tert-butoxy cis-CHIREN / methacrylic-acid 3-hydroxy-l-adamanthyl copolymer 4-tert-butoxy 
styrene 120g (0.68 mols), methacrylic-acid 3-hydroxy-l-adamanthyl 16.74g (0.08 mols), and 2-propanol 
273. 49g are put in, and it is 75 degrees C under nitrogen atmosphere. It heated. The dimethyl 2 and the 
solution which dissolved 2'-azobis (2-methyl propionate) 10.45g in 2-propanol 27.35g were prepared 
separately, and it was dropped at it, having applied it to the monomer solution held at the 
aforementioned 75 degrees C for 30 minutes. After continuing stirring then for 23 hours, the temperature 
up was carried out further and it flowed back for 8 hours. The above-mentioned reaction mass was 
added there, stirring the mixed liquor of a 2,688.2 g methanol and 1,344.1 g ion exchange water, after 
cooling to a room temperature. After stirring then for 3 hours, it filtered and the white solid-state was 
obtained. Reduced pressure drying of this was carried out, and 134.6g of copolymers of 4-tert-butoxy 
styrene and methacrylic-acid 3-hydroxy-l-adamanthyl was obtained. 

[0047] (2) To the 4 mouth flask of 11. of manufactures of a hydroxy styrene / methacrylic-acid 3- 
hydroxy-l-adamanthyl copolymer, it is the above (1). Obtained 120g [ of copolymers of 4-tert-butoxy 
styrene and methacrylic-acid 3-hydroxy-l-adamanthyl ] and 2-propanol 360g was added, it dissolved, 
and the temperature up was carried out to 75 degrees C. 20.77g of hydrochloric acids and the 2-propanol 
20.77g mixed solution were dropped at this solution 36%. After flowing back for 3 hours and 
hydrolyzing at this temperature succeedingly, it cooled to the room temperature. The solid-state which 
added this reaction mass to the mixed solution of acetone 120g and l,200g of ion exchange water, and 
deposited was separated. This solid-state was dissolved in the 300g acetone, the solid-state which added 
this solution to 3,600g ion exchange water, and deposited was separated, and operation to separation of 
the deposit solid-state by the addition to ion exchange water from the dissolution to an acetone was 
repeated twice [ a total of ]. In this way, by carrying out reduced pressure drying of the obtained solid- 
state, 86. 7g of copolymers of the 4-hydroxy styrene and methacrylic-acid 3-hydroxy-l-adamanthyl of 
the form where the tert-butoxy machine in a previous copolymer turned into a hydroxyl group by 
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hydrolysis was obtained. The weight average molecular weight of this copolymer was 9,800, and the 
degree of poly dispersed was 2.19. Moreover, the rate of a mole ratio of the polymerization unit of the 
result of 13 C-NMR to 4-hydroxy styrene and the polymerization unit of methacrylic-acid 3 -hydroxy- 1- 
adamanthyl was 90.1:9.9. 

[0048] (3) To the eggplant type flask of 11. of partial 1-ethoxy ethylation of a hydroxy styrene / 
methacrylic-acid 3-hydroxy-l-adamanthyl copolymer, it is the above (2). Obtained 35g [ of copolymers 
of 4-hydroxy styrene and methacrylic-acid 3-hydroxy-l-adamanthyl ] (it consists of 0.24 mol [ of 4- 
hydroxy styrene units ] and 0.03 mols of methacrylic-acid 3-hydroxy-l-adamanthyl units) and 
propylene-glycol-monomethyl-ether acetate 720g was put in, and it dissolved On the temperature of 60 
degrees C, and the conditions not more than pressure lOTorr, vacuum distillation was carried out and 
azeotropy dehydration of this solution was carried out until the amount of solutions after distillation was 
set to 249.03g. Next, after moving this solution to the 500ml 4 mouth flask by which the nitrogen purge 
was carried out and adding 4mg (0.02mm mol) of p-toluenesulfonic-acid monohydrates, ethyl-vinyl- 
ether 8.18g (0.1 1 mols) was dropped, and it was made to react at 25 more degrees C for 3 hours. 60ml of 
ion exchange water was added and stirred in this reaction solution, and a part for an organic layer was 
taken out after gentle placement. Furthermore, after repeating stirring and liquid separation which add 
60ml of ion exchange water 5 times, vacuum distillation of the organic layer was carried out, and of 
propylene-glycol-monomethyl-ether acetate, azeotropy was carried out and it dehydrated. The solid- 
content concentration of the obtained resin solution is 29.7%, and is this resin. When analyzed by 1 H- 
NMR, the peak equivalent to a 1-ethoxy ethoxy basis was observed clearly, and the rate of the number 
of 1-ethoxy ethoxy bases to the number of the benzene rings was 40.8%. Therefore, a hydroxyl group 
[ in / the copolymer of 4-hydroxy styrene and methacrylic-acid 3-hydroxy-l-adamanthyl / in this resin ] 
is partially formed into 1-ethoxy ethyl ether. Let this resin be Resin A. 

[0049] Synthetic example 2: (3) of the example 1 of manufacture composition of another partial 1- 
ethoxy ethylation object of a hydroxy styrene / methacrylic-acid 3-hydroxy-l-adamanthyl copolymer 
Operation. Although repeated, it is made for the amount of solutions after carrying out vacuum 
distillation of the solution which dissolved the copolymer of 4-hydroxy styrene and methacrylic-acid 3- 
hydroxy-l-adamanthyl in propylene-glycol-monomethyl-ether acetate to be set to 178.63g. The charge 
of ethyl vinyl ether was set to 4.27g (0.06 mols). The obtained resin solution is 21.5% of solid-content 
concentration, and is this resin. When analyzed by 1 H-NMR, the rate of the number of 1-ethoxy ethoxy 
bases to the number of the benzene rings was 15.0%. Let this resin be Resin B. 
[0050] Synthetic example 3: In a 11. [ of manufactures of the partial 1-ethoxy ethylation object of 
polyhydroxy styrene ] eggplant type flask Poly (p-hydroxy styrene) (tradename M VP- 15000") 40g 
(333mm mol as a p-hydroxy styrene unit) by Nippon Soda Co., Ltd. and 47mg (0.25mm mol) of p- 
toluenesulfonic-acid monohydrates were put in, and it dissolved in propylene-glycol-monomethyl-ether 
acetate 720g. Vacuum distillation of this solution was carried out on the temperature of 60 degrees C, 
and the conditions not more than pressure lOTorr, and azeotropy dehydration was carried out. The 
solution after distillation was 337g. After moving this solution to the 500ml 4 mouth flask by which the 
nitrogen purge was carried out and dropping ethyl-vinyl-ether 12.0g (166mm mol) there, it was made to 
react at 25 degrees C for 5 hours. Propylene-glycol-monomethyl-ether acetate 62.3g and methyl- 
isobutyl-ketone 320g were added to this reaction solution, and 240ml of ion exchange water was added 
and stirred further. It put after that and a part for an organic layer was taken out. 240ml ion exchange 
water was again added to this organic layer, and it put after stirring and washed by separating liquids. 
After performing washing and liquid separation by ion exchange water once again, by taking out and 
carrying out vacuum distillation of the organic layer, azeotropy of moisture and the methyl isobutyl 
ketone was carried out of propylene-glycol-monomethyl-ether acetate, and it removed, and considered 
as the propylene-glycol-monomethyl-ether acetate solution. A poly (p-hydroxy styrene) hydroxyl group 
is the solution of the resin partially formed into 1-ethoxy ethyl ether, and the obtained liquid is this resin. 
When analyzed by 1 H-NMR, 40% of the hydroxyl group was formed into 1-ethoxy ethyl ether. Let this 
resin be Resin C. 

[0051] In the example of comparison, Resin C was used using the resin which mixed Resin A and Resin 
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B to 1 :1 in the example 2 at solid-content conversion using Resin A in the example and the example 
example 1 of comparison. These resins were mixed with the acid generator, the quencher, and the 
solvent by the following composition, respectively, and it dissolved, it filtered with the filter made of a 
fluororesin of 0.2 micrometers of apertures further, and resist liquid was prepared. 
[0052] 

Resin (a part for solid) 10 Section acid generator: Screw (cyclohexyl sulfonyl) diazomethane 0.4 Section 
["DAM-301" made from Green Chemistry] 

Quencher : Dicyclohexyl monomethylamine 0.015 Section solvent : Propylene-glycol-monomethyl- 
ether acetate 50 Section ** The amount of solvents contains a part for drag-in from a resin solution. 
[0053] The spin coat of each upper resist liquid is carried out to the silicon wafer processed by the 
hexamethyldisilazane (HMDS), next, it prebaked on the direct hot plate and the resist film with a 
thickness of 0.72 micrometers was made to form on 90 degrees C and the conditions for 60 seconds. In 
this way, the KrF excimer stepper ["NSR 2205EX12B" by NIKON CORP., NA=0.55] was used for the 
wafer in which the resist film was formed, and it exposed through various configurations and the mask 
of a size. Next, on the hot plate, PEB was performed on 100 degrees C and the conditions for 60 
seconds, and paddle development was further performed in tetramethylammonium hydroxide solution 
2.38%. The pattern after development was observed with the scanning electron microscope, sensitivity, 
the degree of exposure margin, and resolution were investigated as follows, and the result was shown in 
Table 1. 

[0054] Film omission sensitivity: It displayed with the minimum light exposure required lor the open 
field of 1 mm angle to carry out a film omission. This is set to Eth. 

[0055] Effective sensitivity: It displayed with the light exposure from which a 0.25-micrometer line and 
a space pattern are set to 1 : 1 . It is Eo about this. It carries out. 

[0056] The degree of exposure margin: Eo/Eth The value showed. It means giving the pattern size of 
simultaneously regularity, even if the range from the light exposure in which a resist carries out a film 
omission to standard light exposure will be large, the poor omission of a resist cannot happen easily and 
light exposure varies somewhat so that this value is large, therefore excelling in the degree of exposure 
margin. 

[0057] Resolution: It displayed with the lower limit of the line separated with the light exposure of 
effective sensitivity, and a space pattern. 
[0058] 
[Table 1] 

Example of . No. ** Fat Admiration Degree The degree of exposure margin 

Resolution (mJ/cm2) (micrometer) Eth Eo Eo/Eth Example 1 A 15 41 2.7 0.16 

** 2 A/B=l / 1 (weight ratio) 14 292.1 0.20 Example of comparison C 15 29 

1.9 0.22 .[0059] 

[Effect of the Invention] As for the resist constituent which used the resin of the poly (hydroxy styrene / 
methacrylic-acid 3-hydroxy-l-adamanthyl) system by this invention, the degree of exposure margin and 
resolution are improved. Moreover, many performances, such as sensitivity, thermal resistance, a 
remaining rate of membrane, application nature, and dry etching resistance, can also be kept good. 
Therefore, a detailed resist pattern can be formed with a sufficient precision by using this constituent. 



[Translation.done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the chemistry amplification type positive-resist constituent characterized by containing to 
alkali the resin which becomes meltable, and an acid generator after an unstable basis **** by operation 
of an acid in the above-mentioned acid, although it has the polymerization unit which has an unstable 
basis in the polymerization unit of hydroxy styrene, the polymerization unit of methacrylic-acid 3- 
hydroxy- 1-adamanthyl, and an acid and is insoluble or refractory to alkali in itself. 
[Claim 2] The polymerization unit which has an unstable basis in an acid is a formula (V). 



It is the constituent according to claim 1 shown by (Q expresses an unstable basis to an acid among a 
formula). 

[Claim 3] The basis Q unstable in an acid is tert-butyl, tert-butoxycarbonyl, or a formula (III). 



It is the constituent according to claim 2 shown by (Rl expresses the alkyl of carbon numbers 1-4 
among a formula, the alkyl of carbon numbers 1-6 or the cycloalkyl of carbon numbers 5-7 is expressed, 
or Rl and R2 become together, and R2 forms a trimethylene chain or a tetramethylen chain). 
[Claim 4] The basis Q unstable in an acid is a formula (III). It is shown and is Rl in this formula. It is 
the alkyl of carbon numbers 1-4, and is R2. Constituent according to claim 3 which is the alkyl of 
carbon numbers 1-6, or cycloalkyl of carbon numbers 5-7. 

[Claim 5] The constituent according to claim 1 to 4 with which the polymerization unit of hydroxy 
styrene and the polymerization unit of methacrylic-acid 3 -hydroxy- 1-adamanthyl occupy more than 50 
mol % among the whole resin in total. 

[Claim 6] The constituent according to claim 1 to 5 with which the polymerization unit of hydroxy 
styrene and the polymerization unit of methacrylic-acid 3 -hydroxy- 1-adamanthyl exist by the mole ratio 
of the range of 99: 1-80:20. 

[Claim 7] The constituent according to claim 1 to 6 which contains 80 - 99.8 % of the weight, and an 
acid generator for a resin 0.1 to 20% of the weight on the basis of all the solid quantities in a constituent. 

[Claim 8] Furthermore, the constituent according to claim 1 to 7 which contains a nitrogen-containing 
basic organic compound as a quencher. 



[Translation done.] 
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40 ^^)-i, 3. 5-byr^'y. 2- (2. 4-^' 

^h#^X^-y;l^)-4. 6-t'x ( by?oo;<^ 
3, 2-(2-^h=3f^X 

f-y*)-4. 6-fx(hy^oo^f-^)-i. 3, 

5- h'J7yX 2- (4-7h^r^Xf-y;P) - 4. 

6- fx(hy^no^f-;P)-l. 3. 5-hyTy 
2- (4-^y^^^x^y^) -4. 6-f 

x ( h^nn^f;P) -1, 3. 5-hOT^y. 
[003 6] l-^ , /'f;l'-l-7x^Wf* p 

50 h) . 2-^yVM;P-2-hKo*j/-2-7x-/U 



(6) 

9 

xfvu p-h;pxyx;w**-h (ilffca-^f-o- 
/Kyyw yhisu—h) , 1. 2, 3 -"O-t'y HJ 
>Ok MJvOt?yx;M**-K 2, 

;p P -h;Pxy;*.^**-K 4--hn^yy> 

[ 0 0 3 7 ] 1-;!' itXlVfcy. V-P - h VHs 

itxtvilr-y. b*x (7x-;^W-;H s JT*f*9 
y . t'^ (4-?nP7i-;^*-;l-) 5^7V> ? 
y. b'A (p-MJ^X^x^) HTYXfy. b'X 10 

y, t'A (2, 4-df-v'J;^;^-;W) ! JTY*9 
y N b'X (i^O'vfri^kX/l'tfxyt/) y'T/^^X 

[0 0 38] n- (7x-y^;i'*-;p3r^^) 

W S M N — (Ml yfr*X3*i-}l'AA'ft—)\'tt 
is) X9isy4 S n— ( MJ^/l^u^/l'Xrt'* 
x/M-*>-) 7?/W 5 h\ N — ( MJ 
x;u*x;M-*y) -5-yjM0i'*y-2. 3-^ 
/MS* W 5 M N - ( MJ 20 
^)t7WSF, N- (10-*y7r-X^ 
jfcx/M-*!') 1-y9)V4 S F&if. 
[ 0 0 3 9 ] HRWfc^Ji^gcO^^P^ h 

TO#^T-^3 fc-S T 5 y« £3Mf S ^1 1 £ h . 30 
[0040] 
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[004 1] 5$*. R>», R 12 - R 13 . RH&t^R' 5 li 

T\ R 1 1 ~ R 15 T^$ft&7/l^l'&tf T/I^^i. 

l±. l^!&5~10gjrt'&.&C:fc#T£. -5-LTT'J 
-/Hi, &#&6~1 OgJg-CfcS .It t 

tz. Ax-mztiZTJU^yte. 8mm~~6imTt> 

[0042] ^^BJJCOl^^ bttJ&fett. *tf)*C7>£H 

m&zmmiz. 8hhj£#£8 0-99.8*4%, s? 
^ypjs: o.i~2 oms%<vmi-ctti- &<oa*#a 
u\ 9 x y**-t Lxcrnummmmmmit-sViZ 

w cwmimteitz. imizmtx. mmm. ®mw 

[0043] .rcoi^x hmim±M$;. ±.ii<r>&m 
tfmimmztvfztfmx'isisxbmtztx. wny 



(7) 



1 1 



hstxro twy/y n-^y^^x-r^ 
T-fef- KOid^Ua-^x-- f^xxr;Ma. a 
igx^k *B?7»K ■BTSiWltfkr*'t>«x^ 
^coia^xxx;^ T±W. 

by&. r-y^a^^hxoio^ttxx^S, 
3-* p*^- 1 J—)V<r>*. ot£T)\>^—)\A$fc 

vimvft&h. z.ixh<mmt. zti?tumx\ x 

[0044] ffiflUifc^fBSfu W*Ztrt:l''Sz 
BiRliaR^^ ffiitt*^^l^»ra ( P E B ) £fr 

^Tyt-^Ab Ko^^-K^ ( 2-b Ko^xf- 

y) <A*i^*fflv^ftS£fcA^. 
[0045] 

smvm^m (*>) m/z^m. »±. * y 

X*l/ y fc LT . 5 x-$/ a > ? D7 

[OO46]-£j£0il : tW^fl/y//^? 
>J;Hg3-b Ho=Jfv— i -r/vyf^M^*<^ 

# i -x b^f ism-Mm<r>m& 

(1) tert-yh^f^v-Xf-l-y/^^^'J^S-tH 
5 0 0 «1COHOP 7 7X3 £ 4 -tert- 7* isX+ls 

yi20g (0.68*^) . **$"jn*3-tKn 

dfy-l-7^>'f/H6.74g (0.0 St/I/) . 
Rtf2-7*cwV-rt'2 7 3.4 9g*.W'U g*#ffl 

ym. 2- - 

TV t'x ( 2 f-rtorab*:**- b ) 1 0 . 4 5 g £ 
2-7wV-^2 7. 3 5 gt$fi?b*:ig?8£fflS 

O^lttiSTLt. *o£;fc2 3i$f§IJS#£l^t£ 

ft. ^A.t#jatT8^gBiS2L^. sffltawaiLfc 

ft. **y-*2,688.2*fc-f:*5'SSMcl.34 
4. 1 g<0jg£?S£li#Lfr*^ *£AjdEtf>RJB'? 
xfcflni.*:. -e<D*£3i$iaM#U:ft. ^iil/tGfe 
Htt£»fc. -ft£«ffi£*§LT. 4-tert-7>*^ 
x^yfc*?? »j;M»3 -t Kodf ^- 1 -T/7y 

*>unim&& 1 3 4 . 6 g mtz . 

[0047] (2) bKo^j/Xf-Uy/^^^'J^K3 
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-b Hodf x- 1 -ry^v^^s^imwm. 

lUv WK90on77X3tC. ±12(1) -Ctl^4-te 
rt-7hdfvX^yfcy^^'J^3-bKn^^- 

l -r^v y?-;K0«fiiHfc 1 2 o g&tf 2 -ro^v 

-*3 6 0g*lP;l-C**fU 7 5T:fcJliBW:. 
J&SC:, 3 6%«K2 0.7 7gt2-ra^V-;W2 
0.7 7gc9S£iS?«*iSTU:. giStKPWlTCS 

fc-?x£Tbbyl2 0gM:*y3<&*1.20 0g 
{*£3 0 0g<DT-bhy£i8»?U Cl«Jg?K£3.6 0 

o s <o>f5ry^k£iDi.T*fajLfc@(*^iFJRL. r 
-fe 1- yvcoigjBfrM ^-y^c^K^^Snt J: **r*® 
«c^rK*"C^i^^-2|ll^»)igtfc. ^LT# 

fctt Stent- f Y*i'WtW£ftmX-tfm&j:'>1zm 
^ 4-bHn^^X^-l^yty^^"J/l^3-bFn 
l -r^vyf-yuofta^*86. 7 g£#7t. 

£ ff)m^w^mM^mt=fmt 9 . 8 0 0 . ^a-uts 

20 ti2. 1 9Tb-oiz. iiz. 13C-NMR«^**^. 
4 _ t Ko^X^y^ft^Mifcy*:? 'J;Hi?3- 

90. 1 : 9.9-Cft-5^. 

[0048] (3) tHn^f^xf-wy/^^^y/n»3 
-b Ho^-/- 1 -T^vy^;W^ai^ft:^S?^l -x 
h*^Xf-/Ht 

l'j7WK0tXl7 7X3j:, ±E(2) -C#^4-b 
Ho^xXf-Wyfc^^^ D;HS3-b h'adf S/- 1 - 
T^vyf-;K9&S6#3 5 g ( 4-b Ho^f ^X^-l^ 
30 y#fi0. 24^ty^^'J;H!3-bHa^>'-l 
-T^vyf-y^GO . 0 3 t/k&^&S ) Sl^/ot 
l^y^U 3— Art J **)VX.— T-^T-br— h 7 2 0 g 
^AiiT?§»L^. zmm. iSJ^6 0X:, ff^JlO 
TorrJ3lTW*fr-C. ^©f^O^fi** 2 4 9 . 0 3 g t 

$ixA:5 0 0Blc0E3^>P77X3CCl^jS$:#L, p 
- h;i,xyxyp*yS-**fHj4 « ( o . o 2 5 y t 
^) ?:iPi.3tfi, x^-/Ub'^/Ux-r^8. 18g (0. 

40 fc. C:cr)RlB}g?ff(c-f*y^K6 0ml5:JPi.TSlf 

u *wi»^*K0!Htfc. ?^»^ ^f^y 

^K6 OmlSrini.TW^&^fS^ 5HlS!0Mt^ 
ft. *«l^«a^SL. 7nei/y/'J3-M^ 
f-;Px-^Tbr-h'^8l$*Tll*t^. #f> 
ti^8!fli^?«coH«»Jliatt2 9.7%-CJ>0, 4fc, 

>sj:b*i'mzm-fz>v--7ii*m£wm2tL* ^y 

*vW?mzmh l -xh^xb^S^Sc^S'te 
li4 0.8%-C*-?3t. Ufc^-jTiOttBfi. 4-b 
50 Fa*5/*f-WVfc**$'y>K3-h Fo*^- 1- 



(8) 



1 3 



£SII!§Afc-f6. 

[004 9]££W2: tHa^i/^fUy/^^? 
•J;H53-t Kodf s/- 1 -r^V^f^^*^ 1 ! 

+v y t y 9 9 u >m 3 - 1 h o * ^ - 1 - r y-? > + 
;uoft»£fc£yobvyyy o-tv^Jt^vz.— f 

#17 8.6 3g£&l>J:3£U x^|/b*x/l,x- 
-f;K7)ttji*m£4.27g (0.0 6^/W) fcLfc. ft 

zomm tH-NMR-c#t7fU:fc<i^ <y*yn 

crmzftth l -xb^xh^f xgco&cogtete l 

[0 0 50] £j£0!3 : ^Uth*a^^X^y<0gB 
# 1 -x vX^/MM*K0S3i§ 
l »j ••/ V)V<r>1-xm.yytt^ B#W5i (ft) S<*> 

^•J (p-bHodf^X^y) (ffiiPn^ "VP-1500 20 
0" ) 40 g (p-bKodf^X^l/yJji{itl/C3 3 
3 5 >J t/P) RV p - h^xyx^^K— *WHJ4 7 

■g (0.25 5'Jt^) £A*u mevy/ya-A' 

ty^f/Px-f/l'T-bf'- 1-7 2 0 gte&fllL*:. CI 
CO&JKSr. S£6 0*C. ffifi 1 OTorrmT^O^TME 
HSU ttlSIBbkU:. XttftOBffili. 3 37g"Ct, 

ofc. ^«^$^5ooiitoHoa77X3fc.r<o 
mitte&L* ^-ctxf-^b'x/px-T/n 2. o g 

(16 6 5 'J=E/k> SrjBTLTtft. 2 5XrC5l$ISEJE 

f-^X-x/Wr-fer-b 6 2 . 3 g&tf-^/M yy?- 
^yh-y320g£flH;t. Zt>iz4*yim*-2 4 0*\ 

Lit. Zc&mmizft&2A0*\<r>4*y?mM:M 

mmmmi. imt&ztizxmftLiz. 

)VA V y-f-zk*- h y SrTD b b-yy D p-;l^t / y f-Jl' 

x-xrt-ybx-bt^s-fr-tl&SU yobi^yy 

•jn-^y^f-^x— T)VTVf--YW&tVtZ.. ft 40 
£>*i*:?0Eftl;t (p-bKadfi/Xf-py) <o*& 
a^'SP^-Wt 1 -xh^y-xf-;px— T/HtSiifcSifii 
cr>®MT$> D . - c98«§£ 1 H-NM Lfc - 
^ , *S?S04 0 %tf 1 -x b * yif/n-T/Ht? * 
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fro*. z<rmmffl&ct'th. 
[oo5i] mmsafwm 
mmix\$mh*m\ mm2x\tmm^t^m 
Ynw&fttimxi : its^u^<sii§^fflv\ mm 

msx&m&i 9 x.y**-&vtmbiB&i"zmm 
u s^fc?iao.2juiW7'»««i»R7-fii'^-"cr 

[0052] 

B8££8<J : t* i&WMMWrr m o. 4 gft 

C*^0«H s (tt)IW) "DAM-301" ) 
?itft- : /^D^WHT$> 0.015 35 

: r»fc , W'l>4VM*WtJH 50 SB* 

[0053] (hmk) -e#yiL 

fcS/yayfrx'v-C ±<o&i^y.Mtt£rXby:i- 
»:t;9 0 , C. 6 0#<^Sbfr-C. />fU^h*7h 

ru-h±fcT:ry<-?fcfroT. Jj3o.7 2/i*o 

fkO "NSR 2205EX12B" . NA=0.55D SrffltK S^O^tt 
-h±CT. 10 0-C. 6 0#W&frCPEB£ffV\ 

2.3 8%7 i h7y^yy : e- , >^tKo^ 
[0054] KftttsS: lmfto^-yyy-f-^ 

[0 0 5 5]|ga^: 0.2 5jtx«<05>fyryHX 

^-x^-y-yAU : i h^h^r^Axm^Ltz. zix 
[0056] m%am& ■■ Eo/Eth <mx'mtiz. 

WmtifcU%A&X'<7)8!mi l *;% ^ZHzKc r ). 

[oo57]»«S: ^ss^s^sr^^rs^ 
>f yyy hx^— x**9— ycoft/h^T^rctfc. 

[0058] 

[^1] 



<fl No. 



a s ^5fefe»s mm. 

(mJ/crn 2 ) (/in) 
Eth Eo Eo/Eth 



Hig^l A 



15 41 



2.7 



0. 16 



(9) 

1 5 

» 2 A/B=l/l«ftJt) 14 29 



yam c is 29 



[0059] 
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2.1 0.20 



1.9 0.22 



